COOLING NOZZLE MOUNTING ARRANGEMENT 



Field of the Invention 

[0001] The present invention relates generally to internal combustion engines. 
More particularly, the present invention relates to systems for cooling and lubricating 
pistons in internal combustion engines. Specifically, the present invention relates to 
a mounting arrangement for a piston cooling nozzle. 

Background of the Invention 

[0002] Previously it has been known to use cooling nozzles in internal combustion 
engines to direct a spray of oil to the underside of the pistons for the purpose of 
cooling and/or lubrication. Typically such nozzles are mounted to the cylinder block 
and have some means for communicating with the oil gallery of the engine. One 
known type of cooling nozzle is a cartridge style arrangement that is inserted in a 
through-bore from outside the cylinder block. The through-bore intersects the oil 
gallery and an orifice on the cartridge communicates oil from the gallery to the 
nozzle. This arrangement requires o-rings to prevent oil leakage. Also the length to 
diameter ratio of the nozzle is limited due to the requirements for mounting the 
nozzle via the through-bore. Another type of nozzle mounting arrangement is 
disclosed in US Patent No. 6,298,810 to Chimonides et al. This nozzle consists of 
an annular mounting collar having a cylindrical outer surface and a tube projecting 
generally radially from the mounting collar. The engine block is formed with a drilled 
and tapped screw threaded bore that is drilled into the surface of the engine block to 
intersect the oil gallery. A special capscrew is inserted through the collar into the 
threaded bore to retain the collar to the cylinder block. The capscrew has special 
machining to allow oil to flow from the oil gallery to the nozzle. A locating pin is 
provided to maintain the radial position of the nozzle. 

[0003] New piston configurations such as the monobloc design disclosed in US 
Patent No. 6,526,871 to Zhu et al. require cooling and lubrication in the under-crown 
area, however such monobloc designs have cooling galleries that are typically 
accessible only through one or two holes in the under-crown of the piston. Because 



it is necessary to direct a flow of oil to these access holes, existing nozzle designs 
cannot be used. 

[0004] Accordingly, there is a clear need in the art for a cooling nozzle mounting 
arrangement which allows for internal centrally located mounting, has a longer 
nozzle, and provides intermittent flow without the need for special screws and/or o- 
rings. 

Summary of the Invention 

[0005] In view of the foregoing, it is an object of the invention to provide a cooling 
nozzle for directing a flow of oil to a piston in an internal combustion engine. 

[0006] Another object of the invention is the provision of such a cooling nozzle 
which can be centrally located within the cylinder block for easy access. 

[0007] A further object of the invention is to provide a cooling nozzle mounting 
arrangement which permits the use of a longer nozzle, and can provide intermittent 
flow without the need for special mounting screws and/or o-rings. 

[0008] An additional object of the invention is the provision of such a cooling 
nozzle mounting arrangement which is inexpensive to produce and is compatible 
with known manufacturing and assembly techniques and equipment. 

[0009] The foregoing and other objects of the invention together with the 
advantages thereof over the known art which will become apparent from the detailed 
specification which follows are attained by a cooling nozzle mounting arrangement 
comprising: a cooling nozzle assembly comprised of: a mounting plate having a pin 
aperture located proximal to a first end of the plate and a fastener aperture located 
proximal to a second end of the plate; a pin body having a head portion and a shaft 
portion, the shaft portion of the pin body having a blind bore that extends from an 
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open first end of the shaft portion to the head portion wherein the shaft portion of the 
pin body is fitted into the pin aperture of the plate and affixed to the plate and a hole 
is cross-drilled in the assembly so as to intersect the blind bore of the shaft portion of 
the pin body; a nozzle tube having an interior passage wherein the nozzle tube is 
mounted to the plate and pin body assembly by fitting a part of the nozzle tube into 
the hole such that the interior passage is in fluid communication with the blind bore 
of the pin body; an engine cylinder block comprised of: a cylinder with a piston 
assembly disposed therein, the piston assembly including a piston and a connecting 
rod; a mounting surface in the cylinder block for mounting the cooling nozzle 
assembly proximal to the cylinder, the mounting surface having a fastener aperture 
and a pin aperture that intersects with an oil gallery passage of the cylinder block, 
wherein the nozzle assembly is mounted to the cylinder block by a fastener that 
engages both the fastener aperture of the mounting plate and the fastener aperture 
of the cylinder block such that the shaft portion of the pin body is disposed in the pin 
aperture so that the blind bore of the shaft portion and the interior passage of the 
tube are in fluid communication with the oil gallery passage of the cylinder block. 

[0010] Other objects of the invention are attained by a cooling nozzle assembly for 
directing a flow of oil to a piston in a cylinder block comprising: a mounting plate 
having a pin aperture located proximal to a first end of the plate and a fastener 
aperture located proximal to a second end of the plate; a pin body having a head 
portion and a shaft portion, the shaft portion of the pin body having a blind bore that 
extends from an open first end of the shaft portion to the head portion wherein the 
shaft portion of the pin body is fitted into the pin aperture of the plate and affixed to 
the plate and a hole is cross-drilled in the assembly so as to intersect the blind bore 
of the shaft portion of the pin body; and, a nozzle tube having an interior passage 
wherein the nozzle tube is mounted to the plate and pin body assembly by fitting a 
part of the nozzle tube into the hole such that the interior passage is in fluid 
communication with the blind bore of the pin body; wherein the nozzle assembly is 
mounted to the cylinder block by a fastener that engages both the fastener aperture 
of the mounting plate and a fastener aperture of the cylinder block such that the shaft 
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portion of the pin body is disposed in a pin aperture of the cylinder block that 
intersects an oil gallery of the cylinder block so that the blind bore of the shaft portion 
and the interior passage of the tube are in fluid communication with the oil gallery 
passage of the cylinder block, 

[0011] In general, a cooling nozzle assembly includes a mounting plate, a pin body 
and a nozzle tube. The mounting plate has a pin aperture and a fastener aperture. 
The pin body has a head portion and a shaft portion. The shaft portion of the pin 
body has a blind bore that extends from an open first end of the shaft portion to the 
head portion. The shaft portion of the pin body is fitted into the pin aperture of the 
plate and affixed to the plate. A hole is cross-drilled in the assembly to intersect the 
blind bore of the shaft portion of the pin body. The nozzle has an interior passage. 
The nozzle tube is mounted to the plate and pin body assembly by fitting it into the 
hole. The interior passage is in fluid communication with the blind bore of the pin 
body. An engine cylinder block includes a cylinder with a piston assembly disposed 
therein. A mounting surface is provided in the cylinder block for mounting the 
cooling nozzle assembly proximal to the cylinder. The mounting surface is provided 
with a pin aperture that intersects with the oil gallery passage of the cylinder block. 
A fastener aperture is also provided in the mounting surface and is tapped to receive 
a conventional threaded fastener. The nozzle assembly is mounted to the cylinder 
block such that the shaft portion of the pin body is disposed in the pin aperture. 
Thus the blind bore of the shaft portion and the interior passage of the tube are in 
fluid communication with the oil gallery passage of the cylinder block. The fastener 
serves both to secure the nozzle assembly to the cylinder block and, in conjunction 
with the pin body, maintain the radial position of the nozzle assembly in the cylinder 
block. Accordingly, the nozzle tube is disposed such that the flow of oil is directed 
to the appropriate areas of the piston. 

[0012] To acquaint persons skilled in the art most closely related to the present 
invention, one preferred embodiment of the invention that illustrates the best mode 
now contemplated for putting the invention into practice is described herein by and 
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with reference to, the annexed drawings that form a part of the specification. The 
exemplary embodiment is described in detail without attempting to show all of the 
various forms and modifications in which the invention might be embodied. As such, 
the embodiment shown and described herein is illustrative, and as will become 
apparent to those skilled in the art, can be modified in numerous ways within the 
spirit and scope of the invention—the invention being measured by the appended 
claims and not by the details of the specification. 



Brief Description of the Drawings 



[0013] For a complete understanding of the objects, techniques, and structure of 
the invention reference should be made to the following detailed description and 
accompanying drawings, wherein: 

[0014] Fig. 1 is a cross-sectional plan view of a portion of an engine cylinder block 
embodying the mounting arrangement of the invention; 

[0015] Fig. 2 is a bottom perspective view of a portion of an engine cylinder block 

embodying the mounting arrangement of the invention; 

[0016] Fig. 3 is a perspective top view of a cooling nozzle according to the 

invention; 

[0017] Fig. 4 is a perspective bottom view of a cooling nozzle according to the 
invention; 

[0018] Fig. 5 is an exploded perspective view of a cooling nozzle according to the 
invention; 

[0019] Fig. 5A is an exploded perspective view of a cooling nozzle according to an 
alternative embodiment of the invention; 

[0020] Fig. 6 is a cross-sectional view of a piston in two different stroke positions 
illustrating an oil flow path according to one embodiment of the invention; and, 
[0021] Fig. 7 is a cross-sectional view of a piston in two different stroke positions 
illustrating an oil flow path according to another embodiment of the invention. 
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Description of the Preferred Embodiment 



[0022] With reference now to the drawings and specifically to Figs. 3-5 it can be 
seen that a cooling nozzle assembly according to the invention is designated 
generally by the numeral 10. The nozzle assembly 10 is comprised generally of a 
mounting plate 12, a pin body 14 and a nozzle tube 16. As can be seen the 
mounting plate 12 is a flat elongated member having a pin aperture 18 and a 
fastener aperture 20. The pin aperture 18 is located proximal to a first end 22 of the 
plate 12 while the fastener aperture 20 is located proximal to a second end 24 of the 
plate 12. The pin body 14 is a unitary member having a head portion 26 and a shaft 
portion 28, The shaft portion 28 of the pin body 14 has a blind bore 30 that extends 
from an open first end 32 of the shaft portion 28 to the head portion 26. As shown, 
the head portion 26 has a relatively low profile with a peripheral chamfer 29. The 
shaft portion 28 of the pin body 14 is fitted into the pin aperture 18 of the plate 12 
and brazed or othenA/ise affixed by appropriate means to the plate 12. After the pin 
body 14 is affixed to the plate 12 a hole 34 is cross-drilled in the assembly to 
intersect the blind bore 30 of the shaft portion 28 of the pin body 14. The nozzle 
tube 16 is a unitary tubular member having an interior passage 35 and is defined by 
three distinct sections. A first end section 36, a midsection 38 disposed at an angle 
to the first end section 36 and a second end section 40 disposed at an angle to the 
midsection 38. The nozzle tube 16 is mounted to the plate and pin body assembly 
by fitting part of the first end section 36 into the hole 34. The nozzle tube 16 is then 
brazed or otherwise secured to the plate and pin body assembly by appropriate 
means. Accordingly, the interior passage 35 is in fluid communication with the blind 
bore 30 of the pin body 14. Although it is preferred, for clearance purposes, to utilize 
a pin body 14, as described above, with a low-profile head portion 26 and chamfer 
29, it may be preferable, depending upon the specific application, to utilize an 
alternative pin body design. Such an alternative pin body design is illustrated in Fig. 
5A. As can be seen, the pin body 14A of nozzle assembly 10A has a larger head 
portion 26A and no chamfer. With the alternative embodiment of Fig. 5A it is 
possible within the scope of the invention to provide the cross-drilled hole 34A 
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entirely within the head portion 26A prior to assembly of the pin body 14A to the 
mounting plate 12A. If the low profile head portion 26 with chamfer 29 of Fig. 5 is not 
required for clearance purposes, the embodiment of Fig. 5A can provide a simpler, 
more easily manufactured and less expensive alternative. 

[0023] Referring now to Figs. 1 and 2 an engine cylinder block 42 is illustrated with 
the cooling nozzle assembly 10 installed therein. The cylinder block 42 includes a 
cylinder 44 with a piston assembly 46 disposed therein. The piston assembly 46 
generally includes a piston 48 and a connecting rod 50. The connecting rod 50 
drivingly connects the piston 48 to the crankshaft (not shown) in a conventional 
manner. A mounting surface 52 is provided in the cylinder block 42 for mounting the 
cooling nozzle assembly 10 proximal to the cylinder 44, The mounting surface 52 is 
machined to provide a smooth flat surface on which to mount the nozzle assembly 
10. The mounting surface 52 is provided with a pin aperture 54 that intersects with 
the oil gallery passage 56 of the cylinder block 42. A fastener aperture 58 is also 
provided in the mounting surface 52. The fastener aperture 58 is tapped to receive a 
conventional threaded fastener 60. Accordingly, the nozzle assembly 10 is mounted 
to the cylinder block 42 such that the shaft portion 28 of the pin body 14 is disposed 
in the pin aperture 54. Thus the blind bore 30 of the shaft portion 28 and the interior 
passage 35 of the tube 16 are in fluid communication with the oil gallery passage 56 
of the cylinder block 42, The fastener 60 engages the tapped fastener aperture 58 of 
the cylinder block 42 by way of the fastener aperture 20 of the mounting plate 12. 
The fastener 60 thus serves both to secure the nozzle assembly 10 to the cylinder 
block 42 and, in conjunction with the pin body 14, maintain the radial position of the 
nozzle assembly 10 in the cylinder block 42. Accordingly, the nozzle tube 16 is 
disposed such that the flow of oil is directed to the appropriate areas of the piston 48. 
More particularly, as shown in Fig. 7 the flow path 62A is directed through an access 
aperture 64 in the under-crown 66 of the piston 48. Thus oil is directed into the 
interior of the piston 48. An alternative embodiment is shown in Fig. 6 wherein the 
second end section 40 of the nozzle tube16 is angled somewhat differently so as to 
provide an angular flow path 62B. As illustrated in the drawing this angular flow path 
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62B intersects the piston 48 at different locations depending on the stroke position of 
the piston 48 within the cylinder. In the right-hand view of Fig. 6, representing a first 
stroke position, the flow path 62B is directing oil into the access aperture 64 and thus 
into the interior of the piston 48. In the left-hand view of Fig. 6, representing a 
second stroke position, the flow path 62 does not intersect the access aperture 64 so 
oil is directed onto the underside of the under-crown 66, Accordingly, the cooling 
nozzle assembly 10 serves to provide an intermittent flow of cooling oil to different 
parts of the piston 48 as it reciprocates within the cylinder. In the embodiment 
shown in Fig. 7 the nozzle assembly 10 provides a generally straight flow path 62A 
into the access aperture 64 regardless of stroke position. 

[0024] The various angles between the tube sections 36, 38, and 40 serve several 
purposes. By creating the compound angles it is possible to centrally locate the 
cooling nozzle assembly 10 in the cylinder block 42 for ready access while still 
allowing the assembly to communicate with the existing oil gallery passage 56. 
Further, by utilizing the compound angles it is possible to optimize the flow of oil to 
the desired areas of the piston and still maintain adequate clearance between the 
nozzle assembly 10, the piston 48, and the connecting rod 50. Additional clearance 
may be attained if desired or necessary by providing appropriate relief cuts in the 
connecting rod. Those having skill in the art will recognize that the specific angles 
required will vary depending upon a number of factors including the geometry of the 
specific cylinder block and the specific pistons and connecting rods used. 

[0025] Thus it can be seen that the objects of the invention have been satisfied by 
the structure presented above. While in accordance with the patent statutes, only 
the best mode and preferred embodiment of the invention has been presented and 
described in detail, it is not intended to be exhaustive or to limit the invention to the 
precise form disclosed. Obvious modifications or variations are possible in light of 
the above teachings. The embodiment was chosen and described to provide the 
best illustration of the principles of the invention and its practical application to 
thereby enable one of ordinary skill in the art to utilize the invention in various 
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embodiments and with various modifications as are suited to the particular use 
contemplated. All such modifications and variations are within the scope of the 
invention as determined by the appended claims when interpreted in accordance 
with the breadth to which they are fairly and legally entitled. 
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